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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the process which the solution containing the organic compound solubilized to a solvent is 
electrolyzed [ process ], and makes said organic compound deposit on an electrode surface by 
protonation, and the process which picks out the film of said organic compound deposited on the 
electrode surface from said solution — since — the organic thin film production approach 
characterized by becoming. 

[Claim 2] The organic thin film production approach characterized by taking out from said solution, 
without destroying the film of said organic compound deposited on the electrode surface by 
extracting said electrode from said solution in the organic thin film production approach according to 
claim 1 at the time of electrolysis termination, with an electrical potential difference impressed, and 
evaporating said solvent in the film of said organic compound immediately deposited on the 
electrode surface. 

[Claim 3] The organic thin film production approach characterized by taking out from said solution, 
without destroying the film of said organic compound deposited on the electrode surface by 
extracting the electrolytic solution from the cell which attached said electrode in the organic thin 
film production approach according to claim 1 at the time of electrolysis termination, with the 
electrical potential difference impressed, and evaporating said solvent in the film of said organic 
compound immediately deposited on the electrode surface. 

[Claim 4] the process which the solution containing the organic compound solubilized to a solvent is 
electrolyzed [ process ], and makes said organic compound deposit on an electrode surface by 
protonation, the process which are taken out from said solution, without destroying the film of said 
organic compound deposited on said electrode surface, and the process which make a resin layer 
form in the film of said organic compound deposited on said electrode surface in piles — since — the 
organic thin film production approach characterized by to become. 

[Claim 5] The process which the solution containing the organic compound solubilized to a solvent 
is electrolyzed [ process ], and makes said organic compound deposit on an electrode surface by 
protonation, The process taken out from said solution, without destroying the film of said organic 
compound deposited on said electrode surface, the process which makes a resin layer form in the 
film of said organic compound deposited on said electrode surface in piles, and the process which 
makes the film of said organic compound exfoliate from an electrode surface with said formed resin 
layer — since — the organic thin film production approach characterized by becoming. 
[Claim 6] The process which the solution containing the organic compound solubilized to a solvent 
is electrolyzed [ process ], and makes said organic compound deposit on an electrode surface by 
protonation, The process taken out from said solution, without destroying the film of said organic 
compound deposited on said electrode surface, The process which makes a resin layer form in the 
film of said organic compound deposited on said electrode surface in piles, the process which makes 
the film of said organic compound exfoliate from an electrode surface with said formed resin layer, 
and the process which makes the 2nd resin layer form in the stripped plane of the film of said 
organic compound in piles ~ since — the organic thin film production approach characterized by 
becoming. 

[Claim 7] It is the organic thin film production approach which carries out protonation of said 
solution to the phthalocyanine compound which is a kind of said organic compound in claim 1 , claim 



http://www4.ipdl.ncipi.go op/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ip... 3/20/2006 



JP,2001-003195,A [CLAIMS] 



Page 2 of 2 



2, claim 3, claim 4, claim 5, or the organic thin film production approach according to claim 6, and is 
characterized by being the solution which can dissolve. 

[Claim 8] It is the organic thin film production approach that the concentration of the phthalocyanine 
compound said whose solution is a kind of said organic compound in claim 1, claim 2, claim 3, 
claim 4, claim 5, or the organic thin film production approach according to claim 6 contains the 
trifluoroacetic acid of one 10 thru/or 100 times the concentration of this phthalocyanine compound 
concentration of this in 0.01 mmol/L thru/or 10 mmol/L, and it is characterized by being the 
dissolved solution which carries out protonation to said phthalocyanine compound. 
[Claim 9] The thin film optical element characterized by having the film of said organic compound 
made to deposit on an electrode surface by electrolyzing the solution which contains the organic 
compound which can be solubilized to a solvent by protonation. 

[Claim 10] The thin film optical element characterized by forming a resin layer in the film of said 
organic compound made to deposit on an electrode surface by electrolyzing the solution which 
contains the organic compound which can be solubilized to a solvent by protonation in piles. 
[Claim 1 1] The thin film optical element which forms a resin layer in the film of said organic 
compound made to deposit on an electrode surface by electrolyzing the solution which contains the 
organic compound which can be solubilized to a solvent by protonation in piles, forms a 
transparence substrate in said resin layer in piles further, and is characterized by things. 
[Claim 12] The thin film optical element characterized by forming an one or more-layer resin layer 
in piles on the film of said organic compound which it exfoliated [ organic compound ] from said 
electrode surface and made the film of said organic compound made to deposit on an electrode 
surface by electrolyzing the solution which contains the organic compound which can be solubilized 
to a solvent by protonation exfoliate. 

[Claim 13] protonation — a solvent — solubilization « the thin film optical element characterized by 
having formed the one or more-layer resin layer in piles on the film of said organic compound which 
it exfoliated [ organic compound ] from said electrode surface and made the film of said organic 
compound made to deposit on an electrode surface by electrolyzing the solution containing a 
meltable organic compound exfoliate, and being able to form the transparence substrate of one or 
more layers in said resin layer in piles further. 

[Claim 14] The thin film optical element characterized by said electrode being transparent in a thin 
film optical element given in either claim 9, claim 10 or claim 11. 

[Claim 15] The thin film optical element characterized by being a thin film optical element 
according to claim 9 to 16, and said organic compound being a phthalocyanine compound. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the thin film optical element manufactured by the 
organic thin film production approach and its approach. Furthermore, it is related with the thin film 
optical element manufactured by the detailed organic thin film production approach of highly 
efficient nature with this invention useful on opto-electronics and electronics techniques, such as the 
wavelength selection transparency film, the reflective film, the optical nonlinear effect film, photo- 
electric-conversion equipment, a photosensor, a solar battery, an electroluminescent element, a 
photochromic component, an electrochromic element, a gas sensor, an ion sensor, and an optical 
recording medium, and its approach. 
[0002] 

[Description of the Prior Art] The former, a color filter, an electrophotography photo conductor, a 
photosensor, a solar battery, An electroluminescent element, an optical recording medium, a 
nonlinear optical element, an electro-optics component, A photochromic thin film, an electrochromic 
element, a gas sensor, And the functional material used for functional devices, such as an ion sensor, 
i.e., coloring matter, Charge generating material, charge transportation material, an 
electroluminescence ingredient, photosensitive dye, It considers as the manufacture approach of the 
thin film of the organic compound used for a non-linear optical material, an opto electronics 
material, a photochromic ingredient, electrochromic materials, a gas sensing ingredient, an ion 
sensing ingredient, etc., for example, the following approaches are used. 

[0003] As a wet method using a solution or dispersion liquid, the electrochemical technique, such as 
print processes, such as coating methods, such as the applying method, the blade coat method, the 
roll coat method, a spin coat method, a dipping method, and a spray method, the Taira version, 
letterpress, an intaglio, a mimeograph, a screen, and an imprint, an electrodeposition process, and an 
electrolytic polymerization method, etc. is mentioned. 

[0004] As an approach of using the polymerization thru/or polycondensation reaction of a liquid 
monomer, the casting method, the reaction injection molding method, etc. are mentioned. 
[0005] As an approach using a gas molecule or a gas-like monomer, a sublimation replica method, 
vacuum deposition, vacuum evaporation technique, the ion beam method, the sputtering method, a 
plasma polymerization method, a photopolymerization method, etc. are mentioned. 
[0006] The electrostatic-spraying method of construction using hot pressing, an injection-molding 
method, the extending method, and melting nature fine particles as an approach of using melting or 
softening by heating etc. is mentioned. 

[0007] Moreover, the approach of using the electrolytic oxidation of a ferrocene residue content 
surfactant can be used. For example, the liquid which solubilized the hydrophobic organic compound 
underwater using the surfactant which has ferrocene residue, Or electrolyze the dispersion liquid 
distributed as a particle, and by oxidizing this ferrocene residue in an anode front face, make the 
function as a surfactant lose and it sets near the anode front face. The solubilization condition of said 
hydrophobic organic compound or the distributed condition of the particle of said compound is 
destroyed. Consequently, approach [T. which makes this hydrophobic organic compound or a 
particle adhere to a cathode front face Saji, KHoshino, Y.Ishii, M.Goto, Journal of the American 
Chemical Society, 113 volumes, 450 page (1991)] is mentioned. 
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[0008] The approach of using the electrolytic reduction of an azo compound residue content 
surfactant can be used. For example, the liquid which solubilized the hydrophobic organic compound 
underwater using the surfactant which has azo compound residue, Or electrolyze the dispersion 
liquid distributed as a particle, and by returning this azo compound residue in a cathode front face, 
make the function as a surfactant lose and it sets near the cathode front face. The method [JP,7- 
62594,A] of destroying the solubilization condition of said hydrophobic organic compound or the 
distributed condition of the particle of said compound, consequently making this particle adhere to a 
cathode front face is mentioned. 
[0009] 

[Problem(s) to be Solved by the Invention] While these conventional thin-film-fabrication 
approaches have various advantages, when applying to manufacture of the aforementioned 
functional organic compound thin film, they have the following limits and technical problems. 
[0010] The approach of carrying out coating of the coating liquid which distributed the organic 
compound as the dissolution or a particle into the organic solvent solution of binder resin, a coating, 
or the ink to a coated object as the manufacture approach of the thin film by the conventional wet 
method is used widely. Binder resin will live in the thin film obtained together with the particle of a 
functional material, and one of the technical problems in the case of using binder resin has the 
problem that the amount of the functional material in the unit volume of this thin film, i.e., the 
concentration of a functional material, decreases in it. It is a technical problem important when 
raising the property of a color filter, an electrophotography photo conductor, a photosensor, a solar 
battery, an electroluminescent element, an optical recording medium, a nonlinear optical element, an 
electro-optics component, a photochromic thin film, an electrochromic element, a gas sensor, an ion 
sensor, etc. to reduce the amount of the binder resin used in this thin film, and to raise the 
concentration of a functional material. 

[001 1] There is a problem of selection of this resin as other technical problems in the case of using 
binder resin in the above-mentioned wet method. The effect which exerts the binder resin by which it 
is placed between the clearances between the particles of a functional material on the property of 
electric conduction or heat conduction is very large. Therefore, the binder resin used in said wet 
method thin-film-fabrication approach not only satisfies many properties concerning thin film 
fabrication, such as crystal growth control of the dispersibility of the organic compound particle in a . 
thin film and distributed stability, and this particle, and the flowability of dispersion liquid, but it is 
required that many properties of thin films, such as a mechanical strength of a thin film, stability, an 
optical property, and electrical characteristics, should be satisfied to coincidence. For this reason, 
selection of binder resin is not easy and, in many cases, has the problem that the binder resin with 
which are completely satisfied of all properties cannot necessarily be chosen. 
[0012] Moreover, as a technical problem of the approach of using a liquid monomer, since a liquid 
monomer has the high reactivity that itself causes a polymerization reaction, it has the problem of 
needing the equipment the case where an organic solvent is used, and for more advanced disaster 
prevention, insurance, and environmental preservation than an EQC. 

[0013] As a technical problem of the approach using a gas molecule or a molecular cluster, while the 
sublimation replica method used for this approach, vacuum deposition, vacuum evaporation 
technique, the ion beam method, the sputtering method, etc. have the advantage which can thin-film- 
ize independently only the organic compound which may be evaporated, the matter which is easy to 
disassemble by evaporation, and the matter which is not evaporated have a serious limit of being 
inapplicable. Moreover, the example which can also apply a plasma polymerization method and a 
photopolymerization method is restricted. 

[0014] There is [ 1st ] a problem of thermal stability as a technical problem of the approach of using 
melting or softening by above-mentioned heating. This has thermally a serious limit of being 
inapplicable in the unstable matter. It is very difficult for there to be [ 2nd ] a problem of the 
thickness of a thin film and to manufacture the thin film of less than 1 -micrometer thickness by 
approaches, such as hot pressing, an injection-molding method, the extending method, and a 
electrostatic-spraying method of construction using melting nature fine particles. 
[0015] Moreover, as the electrolytic oxidation of a ferrocene residue content surfactant, or a 
constraint matter of the approach of using the electrolytic reduction of an azo compound residue 
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content surfactant, an organic compound needs to be hydrophobicity and cannot apply to the organic 
compound of a hydrophilic property. 

[0016] Then, this invention cancels the fault of the conventional technique as above, and aims at 
offering the approach of manufacturing the thin film of an organic compound, and offering the thin 
film optical element manufactured by that approach. 
[0017] 

[Means for Solving the Problem] the process which the organic thin film production approach which 
starts invention of this application according to claim 1 in order to attain the above-mentioned 
purpose electrolyzes [ process ] the solution containing the organic compound solubilized to a 
solvent by protonation, and makes said organic compound deposit on an electrode surface, and the 
process taken out from said solution, without destroying the film of said organic compound 
deposited on the electrode surface — since — it is characterized by becoming. 
[0018] In order to attain the above-mentioned purpose, moreover, the organic thin film production 
approach concerning invention of this application according to claim 2 By extracting said electrode 
from said solution in the organic thin film production approach according to claim 1 at the time of 
electrolysis termination, with an electrical potential difference impressed, and evaporating said 
solvent in the film of said organic compound immediately deposited on the electrode surface It is 
characterized by taking out from said solution, without destroying the film of said organic compound 
deposited on the electrode surface. 

[0019] In order to attain the above-mentioned purpose, moreover, the organic thin film production 
approach concerning invention of this application according to claim 3 The electrolytic solution is 
extracted from the cell which attached said electrode in the organic thin film production approach 
according to claim 1 at the time of electrolysis termination, with the electrical potential difference 
impressed. By evaporating said solvent in the film of said organic compound immediately deposited 
on the electrode surface, it is characterized by taking out from said solution, without destroying the 
film of said organic compound deposited on the electrode surface. 

[0020] In order to attain the above-mentioned purpose, moreover, the organic thin film production 
approach concerning invention of this application according to claim 4 The process which the 
solution containing the organic compound solubilized to a solvent is electrolyzed [ process ], and 
makes said organic compound deposit on an electrode surface by protonation, the process taken out 
from said solution, without destroying the film of said organic compound deposited on said electrode 
surface, and the process which makes a resin layer form in the film of said organic compound 
deposited on said electrode surface in piles — since — it is characterized by becoming. 
[0021] In order to attain the above-mentioned purpose, moreover, the organic thin film production 
approach concerning invention of this application according to claim 5 The process which the 
solution containing the organic compound solubilized to a solvent is electrolyzed [ process ], and 
makes said organic compound deposit on an electrode surface by protonation, The process taken out 
from said solution, without destroying the film of said organic compound deposited on said electrode 
surface, the process which makes a resin layer form in the film of said organic compound deposited 
on said electrode surface in piles, and the process which makes the film of said organic compound 
exfoliate from an electrode surface with said formed resin layer — since — it is characterized by 
becoming. 

[0022] In order to attain the above-mentioned purpose, moreover, the organic thin film production 
approach concerning invention of this application according to claim 6 The process which the 
solution containing the organic compound solubilized to a solvent is electrolyzed [ process ], and 
makes said organic compound deposit on an electrode surface by protonation, The process taken out 
from said solution, without destroying the film of said organic compound deposited on said electrode 
surface, The process which makes a resin layer form in the film of said organic compound deposited 
on said electrode surface in piles, the process which makes the film of said organic compound 
exfoliate from an electrode surface with said formed resin layer, and the process which makes the 
2nd resin layer form in the stripped plane of the film of said organic compound in piles — since — it 
is characterized by becoming. 

[0023] Moreover, in order to attain the above-mentioned purpose, in claim 1, claim 2, claim 3, claim 
4, claim 5, or the organic thin film production approach according to claim 6, the organic thin film 
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production approach concerning invention of this application according to claim 7 carries out 
protonation of said solution to the phthalocyanine compound which is a kind of said organic 
compound, and is characterized by being the solution which can dissolve. 

[0024] In order to attain the above-mentioned purpose, moreover, the organic thin film production 
approach concerning invention of this application according to claim 8 In claim 1, claim 2, claim 3, 
claim 4, claim 5, or the organic thin film production approach according to claim 6 said solution The 
concentration of the phthalocyanine compound which is a kind of said organic compound in 0.01 
mmol/L thru/or 10 mmol/L The trifluoroacetic acid of one 10 thru/or 100 times the concentration of 
phthalocyanine compound concentration of this is contained, and it is characterized by being the 
solution which carries out protonation to said phthalocyanine compound and which is dissolved in it. 

[0025] Moreover, in order to attain the above-mentioned purpose, the thin film optical element 
concerning invention of this application according to claim 9 is characterized by having the film of 
said organic compound made to deposit on an electrode surface by electrolyzing the solution which 
contains the organic compound which can be solubilized to a solvent by protonation. <BR> [0026] 
Moreover, in order to attain the above-mentioned purpose, the thin film optical element concerning 
invention of this application according to claim 10 is characterized by forming a resin layer in the 
film of said organic compound made to deposit on an electrode surface in piles by electrolyzing the 
solution which contains the organic compound which can be solubilized to a solvent by protonation. 
[0027] Moreover, in order to attain the above-mentioned purpose, by electrolyzing the solution 
which contains the organic compound which can be solubilized to a solvent by protonation, the thin 
film optical element concerning invention of this application according to claim 1 1 forms a resin 
layer in the film of said organic compound made to deposit on an electrode surface in piles, and is 
characterized by forming a transparence substrate in said resin layer in piles further. 
[0028] Moreover, in order to attain the above-mentioned purpose, the thin film optical element 
concerning invention of this application according to claim 12 is characterized by forming an one or 
more- layer resin layer in piles on the film of said organic compound which it exfoliated [ organic 
compound ] from said electrode surface and made the film of said organic compound made to 
deposit on an electrode surface exfoliate by electrolyzing the solution which contains the organic 
compound which can be solubilized to a solvent by protonation. 

[0029] In order to attain the above-mentioned purpose, moreover, the thin film optical element 
concerning invention of this application according to claim 13 The film of said organic compound 
made to deposit on an electrode surface by electrolyzing the solution which contains the organic 
compound which can be solubilized to a solvent by protonation is exfoliated from said electrode 
surface. Formation ** of the one or more- layer resin layer is carried out in piles on the film of said 
organic compound made to exfoliate, and it is further characterized by the thing which was able to be 
established for the transparence substrate of one or more layers in piles at said resin layer and which 
it has. 

[0030] Moreover, in order to attain the above-mentioned purpose, the thin film optical element 
concerning invention of this application according to claim 14 is characterized by said electrode 
being transparent in a thin film optical element given in either claim 9, claim 10 or claim 11. 
[0031] Moreover, in order to attain the above-mentioned purpose, the thin film optical element 
concerning invention of this application according to claim 1 5 is a thin film optical element 
according to claim 9 to 16, and is characterized by said organic compound being a phthalocyanine 
compound. 
[0032] 

[Embodiment of the Invention] Hereafter, it explains in full detail about the gestalt of suitable 
operation of this invention. 

[0033] [Organic compound solubilized to a solvent by protonation] As an organic compound 
solubilized to a solvent by proton (hydrogen ion H+) addition, the organic compound containing a 
nitrogen atom can be mentioned, for example. Specifically For example, porphin, 5, 9 and 15, 19- 
tetramethyl porphin, 4, 5, 9, 10, 14, 15, 19, 20-octamethyl porphin, 4, 5, 9, 10, 14, 15, 19, 20- 
octamethyl - 2, 7, 12, a 17-tetra-ZAPORU fin, 4, 5, 9, 10, 14, 15, 19, 20-OKUTA ethyl porphyrin, 5, 
10, 15, 20-tetraphenylporphine, 4, 5, 9, 10, 14, 15 and 19, 20-OKUTA phenyl porphyrin, 4, 5, 9, 10, 
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14, 15, 19, 20-OKUTA (p-methoxypheny) porphyrin, 5, 10, 15, 20-tetraphenylporphine nickel (II) 
complex, 5, 10, 15, 20-tetraphenylporphine cobalt (II) complex, 5, 10, 15, 20-tetraphenylporphine 
and a copper (II) complex, 5, 10, 15, 20-tetraphenylporphine palladium (II) complex, 5, 10, 15, 20- 
tetraphenylporphine and a platinum (II) complex, Which porphin compound and a non-metal 
phthalocyanine, a copper phthalocyanine, A nickel phthalocyanine, a cobalt phthalocyanine, a 
palladium phthalocyanine, A platinum phthalocyanine, a manganese phthalocyanine, an iron 
phthalocyanine, A chloro aluminum phthalocyanine, a fluoro chromium phthalocyanine, A chloro 
chromium phthalocyanine, a chloro manganese phthalocyanine, A dichloro tin phthalocyanine, a 
dichloro silicon phthalocyanine, an oxy-titanium phthalocyanine, Naphthalocyanine compounds, 
such as phthalocyanine compounds, such as an oxy-vanadium phthalocyanine, and 
naphthalocyanine, and copper naphthalocyanine, can be mentioned. 

[0034] It is shown below by protonation, using as a chemical structure type the example of the 
phthalocyanine compound solubilized to a solvent. 
[0035] 
[Formula 1] 



(CHafcC 



JK-. 




CHsCOO 



OCOCHs 



[Formula 2] 
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HsC Clfa 



[Formula 3] 
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CHaCIfcO. 
CHjCHaO' 




Br 



[Formula 8] 
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[0036] [Protonation agent] In this invention, volatile strong acid can be suitably used as a 
protonation agent. Specifically, trifluoroacetic acid, a trichloroacetic acid, chlorosulfuric acid, 
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anhydrous hydrogen fluoride, anhydrous hydrochloric acid, etc. can be used. Especially the boiling 

point of trifluoroacetic acid is as low as 72.5 degrees C, and since it does not decompose even if it 

contacts the moisture of a certain thing, hygroscopicity can be used most suitably. 

[0037] As for the amount of the protonation agent used, using superfluously is more desirable than 

stoichiometry-equivalence. 

[0038] [Solvent] In this invention, as a solvent, it is high, and there are a protonation agent and 
compatibility and volatility can use an organic solvent with easy removal of moisture suitably. 
Specifically, dichloromethane, chloroform, 1 ,2-dichloroethane, benzene, toluene, a xylene, a 
chlorobenzene, etc. can use these partially aromatic solvents suitably. 

[0039] The [electrode quality of the material] In this invention, as the quality of the material of the 
conductive substrate which acts as a cathode, i.e., an electrode, it is the conductive quality of the 
material, and if it does not react with a protonation agent, the thing of arbitration can be used. As a 
transparent electrode, the thing in which the conductive transparent membrane of an indium and a tin 
multiple oxide (ITO) was formed for example, on the glass front face can be used, and this can also 
be used as a transparence substrate. 

[0040] Moreover, as the quality of the material of the electrode which acts as an anode, noble metals, 
such as gold and platinum, a graphite, glassy carbon, etc. can be used. 
[0041] The [thin film creation approach] A protonation agent is dissolved in a solvent and a 
protonation agent content solution is prepared. An above-mentioned organic compound is dissolved 
in this protonation agent content solution. Subsequently, as shown in the chemical formula [1] 
mentioned later and [2], the protonation object of the organic compound generated by adding a 
proton to an organic compound is dissolved in the above-mentioned protonation agent content 
solution. Next, the protonation agent content solution which the protonation object of this organic 
compound dissolved is put into the electrolytic-solution container of an electrolytic device, and it 
electrolyzes using one pair of electrodes which consist of anodes and cathodes. By energizing, the 
protonation object of an organic compound is returned, the microcrystal of an organic compound 
deposits with time on one electrode (namely, cathode) front face, and the thin film of an organic 
compound accumulates. 

[0042] In addition, if the thin film which deposited in the electrode surface is left in the electrolytic 
solution and energization is stopped, the thin film which deposited in the electrode surface will be 
again protonated by the protonation agent in the electrolytic solution, and will dissolve. Then, 
impressing an electrical potential difference to inter-electrode, a cathode is quickly taken out out of 
the electrolytic solution, and the protonation agent which adhered to the thin film further is 
volatilized with a solvent. Moreover, as other approaches, the electrolytic solution may be quickly 
extracted from an electrolytic-solution container, impressing an electrical potential difference to 
inter-electrode. 

[0043] [Resin layer] When it is going to use the thin film of the organic compound created on the 
electrode by the approach of this invention as a thin film optical element, if the deposited organic 
compound is amorphous [-like ], even if it will not carry out the laminating of the resin layer, it does 
not interfere, but since an organic compound usually accumulates in a crystallized state, if it remains 
as it is, light scattering tends to happen. Light scattering can be reduced by carrying out the 
laminating of the suitable resin layer for the thin film of the organic compound created on the 
electrode by the approach of this invention. As an example of the resin used for such the purpose For 
example, ketone resin, norbornene resin, polystyrene, Pori (alpha methyl styrene), The poly indene, 
Pori (4-methyl-l-pentene), polyvinyl pyridine, Polyacetal, a polyvinyl formal, a polyvinyl acetal, a 
polyvinyl butyral, Polyvinyl acetate, Pori propionic-acid vinyl, polyvinyl alcohol, Polyethylene, 
polypropylene, polybutadiene, the poly methyl pentene, A polyvinyl chloride, a chlorination 
polyvinyl chloride, chlorinated polyethylene, chlorination polypropylene, A polyvinylidene chloride, 
polytetrafluoroethylene, polychlorotrifluoroethylene resin, Polyvinylidene fluoride, polyvinyl methyl 
ether, polyvinyl ethyl ether, Polyvinyl benzyl ether, a polyvinyl methyl ketone, Pori (N- 
vinylcarbazole), Poly(N-vinylpyrrolidone), polymethylacrylate, polyacrylic acid ethyl, Polyacrylic 
acid, a polyacrylonitrile, a polymethyl methacrylate, Polymethacrylic acid ethyl, polymethacrylic 
acid butyl, polymethacrylic acid benzyl, Polymethacrylic acid cyclohexyl, polymethacrylic acid, a 
polymethacrylic acid amide, The poly methacrylonitrile, the poly acetaldehyde, the poly 
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trichloroacetic aldehyde, Polyethylene oxide, polypropylene oxide, polyethylene terephthalate, 
Polybutylene terephthalate and polycarbonates (bisphenols + carbonic acid) The poly ape phone, 
polyether sulphone, polyphenylene sulfide, Pori (diethylene-glycol bisallyl carbonate), 6-nylon, 6 
and 6-nylon, 12-nylon, 6, 12-nylon, Pori aspartic-acid ethyl, Poly glutamic acid ethyl, the poly lysine, 
polyproline, Pori (gamma-benzyl-L-glutamate), Methyl cellulose, ethyl cellulose, benzyl cellulose, 
hydroxyethyl cellulose, Hydroxypropylcellulose, an acetyl cellulose, cellulose triacetate, Cel low 
SUTORI butyrate, alkyd resin (phthalic anhydride + glycerol), Fatty-acid modified alkyd resin 
(fatty-acid + phthalic anhydride + glycerol), an unsaturated polyester resin (maleic-anhydride + 
phthalic anhydride + propylene glycol), An epoxy resin (bisphenols + epichlorohydrin), an epoxy 
resin (cresol novolak + epichlorohydrin), Polyurethane resin, phenol resin, a urea-resin, melamine 
resin, xylene resin, Organic polysilane, such as resin, such as a toluene resin, fiiran resin, guanamine 
resin, and diallyl phthalate resin, and Pori (phenyl methylsilane), the organic poly germane, and 
these copolymerization and copolycondensation objects are mentioned. Moreover, a carbon 
disulfide, carbon tetrafluoride, ethylbenzene, perfluoro benzene, a perfluoro cyclohexane, or 
trimethylchlorosilane can use in usual the high molecular compound which carried out the plasma 
polymerization of the compound without polymerization nature, and obtained it. 
[0044] The [resin layer creation approach] The approach of well-known arbitration can be used as 
the creation approach of a resin layer. However, as for application of an approach and conditions 
which the thin film of the organic compound created on the electrode by the approach of this 
invention fuses, or are dissolved, avoiding is desirable. To process it at temperature specifically 
lower than the melting temperature of said organic compound when carrying out melting membrane 
formation of the resin and carry out coating of the solution of resin, it is necessary to carry out 
coating using the solvent of a class which does not dissolve said organic compound. Moreover, when 
using ultraviolet curing mold resin, the monomer thru/or oligomer of ultraviolet-rays hardening resin 
must not dissolve said organic compound. 

[0045] [Exfoliation from an electrode] When it is going to use the thin film of the organic compound 
created on the electrode by the approach of this invention as a thin film optical element, after 
carrying out a laminating to said thin film and forming a resin layer, together with a resin layer, from 
an electrode surface, it exfoliates and said thin film can be used. The 2nd resin layer may be formed 
in the stripped plane of said thin film made to exfoliate from an electrode surface. By doing in this 
way, it becomes unnecessary to make an issue of transparency of an electrode, and it becomes 
possible to repeat and use an electrode. 
[0046] 

[Example] Hereafter, an example is shown and this invention is explained in more detail. 
[0047] [Example 1] The trifluoroacetic acid (product made from Kanto chemistry) 1 weight section 
was dissolved in the dichloromethane (product made from Kanto chemistry) 10 weight section, and 
trifluoroacetic acid / dichloromethane solution was prepared. The concentration of trifluoroacetic 
acid is 1 mol/L. beta mold copper phthalocyanine (Dainichiseika Colour & Chemicals Mfg. make) 
was dissolved in this trifluoroacetic acid / dichloromethane solution by the concentration of 1 
mmol/L. The dissolution advances quickly and is completely dissolved by carrying out grade 
churning for 30 minutes under a room temperature. As shown in the following chemical formulas [1] 
and [2], what the protonation object generated when a proton added to the ring nitrogen atom of a 
copper phthalocyanine dissolves into trifluoroacetic acid / dichloromethane solution is presumed. 
[0048] 

[Formula 10] 
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It was filled up to the electrolytic-solution container 4 of the electrolytic device which shows the 
electrolytic solution 3 which filtered and obtained the above-mentioned copper phthalocyanine / 
trifluoroacetic acid / dichloromethane solution using the membrane filter ("FUROROPOA FP-010" 
by Sumitomo Electric Industries) of 0. 1 micrometers of apertures to drawing 1 . 
[0049] The electrolytic device shown in drawing 1 is the simplest as equipment for enforcing the thin 
film creation approach of this invention, and the polytetrafluoroethylene plug 5 furnished with an 
electrode (cathode) 1 and the platinum network (anode) 2 is inserted in to the glass electrolytic- 
solution container 4 into which the electrolytic solution 3 was put. The glass (1mm in; width of face 
of 15mm the following and a "ITO electrode", die length of 25mm, thickness; 20mm is soaked in a 
longitudinal direction to the electrolytic solution) which was able to be burned in the indium and the 
tin multiple oxide is attached in the front face by the spring type clamp 7 as an electrode (cathode) 1 . 
The electrode (cathode) 1 and the platinum network (anode) 2 have been arranged so that a mutual 
field may become parallel, and an inter-electrode distance was adjusted so that it might be set to 
10mm. Lead wire 9 was connected to DC power supply (A-B418 125 made from Matronix mold), 
the electrical potential difference was impressed so that an ITO electrode might work as a cathode, 
and it energized over predetermined time amount. Applied voltage was set as 10 thru/or 200 V/cm 
(at namely, the time of an inter-electrode distance of 1cm 10 thru/or 200 V) according to an inter- 
electrode distance, changed the resistance welding time in 1 second to several minutes, and 
electrolyzed on condition that versatility. 

[0050] It was checked that alimentation increases as deposition of the thin film which becomes a 
cathode (ITO electrode) front face from a copper-phthalocyanine microcrystal was accepted in 
energization initiation and coincidence and the resistance welding time was lengthened. 
Alimentation can remelt the obtained copper-phthalocyanine thin film to trifluoroacetic 
acid/dichloromethane, for example, can measure the spectrum of a solution, and it can carry out a 
quantum by comparing with the calibration curve produced using the standard sample. 
[0051] By electrolysis, the protonation object of a copper phthalocyanine is returned in a cathode 
(ITO electrode) front face, a copper-phthalocyanine microcrystal deposits in a cathode electrode 
surface, and what was deposited as a thin film is presumed. Here, if impression of an electrical 
potential difference is stopped placing the thin film of the copper phthalocyanine deposited on the 
cathode electrode surface into the electrolytic solution, since the trifluoroacetic acid of an overlarge 
exists in the electrolytic solution, the copper-phthalocyanine microcrystal which deposited in the 
cathode electrode surface will be protonated again, and will dissolve. What is necessary is to take out 
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a cathode (ITO electrode) out of the electrolytic solution quickly, and just to volatilize volatile strong 
acid, such as trifluoroacetic acid, quickly with a solvent further, impressing an electrical potential 
difference to inter-electrode, for preventing destruction of such a thin film by remelting. 
Furthermore, destruction of the thin film after electrolysis termination can be prevented also by 
making concentration of trifluoroacetic acid as low as possible. 

[0052] It is a small electrolytic device as shown in drawing 1 , and when electrode size is dozens of 
mm order, a cathode electrode is pulled up upwards, impressing an electrical potential difference to 
inter-electrode, and it can take out out of the electrolytic solution only by putting into atmospheric 
air, without destroying the thin film deposited on the cathode (ITO electrode) front face. Moreover, 
the electrolytic solution is quickly extracted from a cell, impressing an electrical potential difference 
to inter-electrode, and subsequently it can take out out of the electrolytic solution, without destroying 
the thin film deposited on the cathode (ITO electrode) front face, although dry air is sent in into a 
cell. 

[0053] In order to make it advantageous to protonation object formation in the chemical equilibrium 
shown by said chemical formula [1] and [2], it is necessary to carry out concentration of the 
trifluoroacetic acid used as volatile strong acid to an overlarge rather than phthalocyanine 
concentration. However, if concentration of trifluoroacetic acid is made high too much, a 
phthalocyanine will become is easy to dissolve and the danger that the thin film deposited on the 
cathode (ITO electrode) front face will be remelted and destroyed will increase after electrolysis 
termination. On the other hand, long duration is required in case a phthalocyanine crystal will be 
dissolved first, if concentration of trifluoroacetic acid is made low too much. In order to have 
considered these requirements, to protonate a phthalocyanine compound as a result of an experiment, 
and to have made it dissolve variously and for the deposited thin film to have lowered the danger of 
being dissolved and destroyed, when concentration of a phthalocyanine compound was made into 
0.01 mmol/L to 10 mmol/L, 10 thru/or 100 times, then the good thing of phthalocyanine compound 
concentration were found out for the concentration of trifluoroacetic acid. 

[0054] Next, although it is the relation of the alimentation of electrolysis time amount and a thin 
film, the absorption spectrum of the copper-phthalocyanine thin film at the time of setting 
electrolysis time amount to 30 seconds and 60 by applied-voltage 25V at drawing 3 is shown as an 
example. In drawing 3 , the chain line is electrolysis time amount 30 seconds, and a continuous line 
is an absorption spectrum in these 60 seconds. It turns out that the increase of the alimentation of a 
thin film and light absorption are increasing, so that electrolysis time amount is lengthened. 
[0055] Next, it turned out that the alimentation per unit time amount decreases, so that applied 
voltage was made low, when applied voltage and the relation of the alimentation of a thin film were 
investigated. 

[0056] beta type copper FUARO cyanine is used as a raw material, and the copper-phthalocyanine 
thin film which electrolyzed and obtained a copper phthalocyanine / trifluoroacetic acid / 
dichloromethane solution consists of the aggregate of a reticulated microcrystal, as shown in a 
scanning electron microscope photograph ( drawing 4 (a) and (b)). It checked by comparing that this 
crystal is alpha mold with X-ray diffraction and a Fourier transform infrared reflectance spectrum, 
and comparing an ultraviolet visible spectrum with the case of standard alpha mold copper 
phthalocyanine. In addition, also when the copper phthalocyanine which dissolved in concentrated 
sulfuric acid is diluted with water to an interesting thing and deposited in it, it is known that alpha 
mold copper phthalocyanine will be obtained. 

[0057] The solution of concentration 1 mmol/L of the copper phthalocyanine in a copper 
phthalocyanine / trifluoroacetic acid / dichloromethane solution, and the concentration of one mol / L 
of trifluoroacetic acid is electrolyzed for 5 seconds in applied- voltage 100V. To the thing which 
made the thin film of a copper phthalocyanine deposit on the ITO front face of the ITO glass (1mm 
in width of face of 15mm, die length of 25mm, thickness) used as a transparence substrate The thin 
film of polycarbonate resin is placed in piles, and it is cover glass (width of face of 15mm) further. 
0.15mm in die length of 15mm and thickness is put. Under the high vacuum of 10 - 4 or less Pa, The 
hotpress was performed for 10 minutes at 250 degrees C, and the cross-section configuration 
manufactured the thin film optical element of the laminated structure "glass (1mm of thickness) / an 
ITO layer / alpha mold copper-phthalocyanine thin film / polycarbonate film (20 micrometers of 
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thickness) / glass (0.15mm of thickness)." 

[0058] When the absorption spectrum of this thin film optical element was measured, it was checked 
that the crystal mold of alpha mold copper phthalocyanine is held. 

[0059] [Example 1 of a comparison] The dipping coating to an ITO electrode substrate was tried 
without electrolysis using the electrolytic solution used in the example 1. Although the solvent was 
evaporated from the electrolytic solution adhering to the front face of the substrate pulled up from 
the electrolytic solution, the smooth coating film was not able to be obtained only by a copper 
phthalocyanine adhering thinly in the shape of spots slightly. 

[0060] [Application 1] It experimented in the optical control approach of a publication on JP,1 1- 
52435,A using the thin film optical element of an example 1. Namely, the microscope lens of 
numerical aperture 0.4 is used as a condenser lens as a microscope lens with a numerical aperture 
[ 0.65 ] and an effective opening radius of 4.03mm and a light-receiving lens. Carry out beam 
expanded of the helium neon laser (oscillation wavelength of 633nm) as a control light, and it uses as 
the parallel Gaussian beam with a diameter of about 8mm. Carry out the beam plastic surgery of the 
outgoing radiation light of semiconductor laser (the oscillation wavelength of 780nm, continuous- 
oscillation output of 3mW) as a signal light, and it uses as the parallel Gaussian beam with a 
diameter of 8mm. Carry out coaxial condensing of control light and the signal light with a condenser 
lens, and the location of optical system and a thin film optical element is finely tuned so that the 
copper-phthalocyanine layer of a thin film optical element may be located in the focal location of a 
condenser lens. It was intermittent with the optical sound component in control light, and signs that 
signal light was modulated by the thermal lensing effect by which induction is carried out to the 
polycarbonate layer of a thin film optical element were observed. Consequently, the thin film optical 
element of an example 1 is 2 the optical power density of about three MW/cra in power 20mW of 
control light, and abeam waist (radius of 0.45 micrometers). When it being equal to continuous 
irradiation and control light were made intermittent by duty ratio 1:1, following the optical response 
of signal light as 5MHz and pulse width till 100 nanoseconds was checked. That is, it turned out that 
the thin film optical element of an example 1 is carried out as the light and an optical controlling 
element which used the thermal lensing effect, and the very high engine performance is 
demonstrated. 

[0061] [Example 2] A copper phthalocyanine / trifluoroacetic acid / dichloromethane solution was 
electrolyzed for 5 seconds in applied- voltage 100V, and the thin film of a copper phthalocyanine was 
made to deposit on the ITO front face of the ITO glass used as a transparence substrate completely 
like the case of an example 1 . Coating of the ultraviolet-rays hardening resin ("Seika beam VDAL- 
392" by Dainichiseika Colour & Chemicals Mfg.) was carried out to the front face of a copper- 
phthalocyanine thin film, the laminating of the cover glass (0.15mm in width of face of 15mm, die 
length of 15mm, thickness) was carried out, and the cross-section configuration manufactured the 
thin film optical element of the laminated structure "glass (1mm of thickness) / ITO layer / alpha 
mold copper-phthalocyanine thin film / ultraviolet-rays hardening resin layer (3 micrometers of 
thickness) / glass (0.15mm of thickness)." 

[0062] When the absorption spectrum of this thin film optical element was measured, it was checked 
that the crystal mold of alpha mold copper phthalocyanine is held. 

[0063] They are optical power density about 3 MW/cm2. When it being equal to continuous 
irradiation and control light were made intermittent by duty ratio 1:1, following the optical response 
of signal light as 5MHz or more and pulse width till 100 or less nanoseconds was checked. [ in / 
when the engine performance of this thin film optical element was examined like the case of an 
application 1 / in the thin film optical element of this example / power 20mW of control light, and a 
beam waist (radius of 0.45 micrometers) ] 

[0064] [Example 3] A copper phthalocyanine / trifluoroacetic acid / dichloromethane solution was 
electrolyzed for 1 minute in applied- voltage 50V, and the thin film of a copper phthalocyanine was 
made to deposit on a golden electrode (1mm in width-of-face [ of 15mm ], die-length [ of 25mm ], 
thickness; for 20mm to be soaked in longitudinal direction to the electrolytic solution) front face like 
the case of an example 1 . On up to the copper phthalocyanine deposited on the golden electrode 
surface, the thin film of polycarbonate resin was put in piles, further, the film (0.15mm in width of 
face of 15mm, die length of 15mm, thickness) of polyethylene terephthalate resin (the following, 
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PET, and brief sketch) was put, and the hotpress was performed for 10 minutes at 250 degrees C 
under the high vacuum of 10 - 4 or less Pa. Subsequently, the golden electrode was exfoliated and 
the cross-section configuration manufactured the thin film optical element of the laminated structure 
"alpha mold copper-phthalocyanine thin film / polycarbonate film (20 micrometers of thickness) / 
PET film (0.15mm of thickness)." 

[0065] Moreover, the thin film of polycarbonate resin is put on the copper-phthalocyanine side of the 
above-mentioned thin film optical element in piles. Furthermore, cover glass (0. 1 5mm in width of 
face of 15mm, die length of 15mm, thickness) is put. A hotpress is performed for 10 minutes at 250 
degrees C under the high vacuum of 10 - 4 or less Pa. The cross-section configuration manufactured 
the thin film optical element of the laminated structure "glass (0.15mm of thickness) / polycarbonate 
film (20 micrometers of thickness) / alpha mold copper-phthalocyanine thin film / polycarbonate 
film (20 micrometers of thickness) / PET film (0.15mm of thickness)." 

[0066] [Example 4] When making an example 1 deposit a thin film on the cathode electrode surface 
of about 20mm of longitudinal directions like a publication using an electrolytic device as shown in 
drawing 1 , the time amount which takes a cathode electrode to extract upward from the electrolytic 
solution is calculated with 0.1 seconds, when for example, a raising rate is carried out in 2m/second. 
That is, the lower limit of a cathode electrode is electro lyzed for a long time for 0. 1 seconds rather 
than the upper part. This effect cannot be overemphasized, and it is so large that electrolysis time 
amount is short. If it is going to make effect of the time amount which cathode electrode drawing 
takes less than 2%, it is necessary to set electrolysis time amount as 50 or more times of the time 
amount which cathode electrode drawing takes. In the case of the above-mentioned example, 
electrolysis time amount should just be 50 or more times for 0.1 seconds, i.e., 5 seconds. Although it 
is easy to draw out the cathode electrode of about 20mm of longitudinal directions at 2m/s like an 
example 1, it becomes difficult gradually to draw out at a high speed as cathode electrode size 
becomes large. In such a case, what is necessary is just to use the cell of an overflow method as 
shown in drawing 2 . 

[0067] In the electrolytic device shown in drawing 2 , the monotonous mold electrode (cathode) 101 
places an electrode surface upside down, and is attached in the portable type electrode holder 88. The 
portable type electrode holder 88 shall move in a second in constant speed /, for example, 4mm, 
along with the portable type electrode holder support rack 208. When it arrives at the location which 
the monotonous mold electrode (cathode) 101 moves in the direction of the void arrow head 81, and 
plugs up the open end of the internal-electrolysis cistern 401 completely, By starting the electrolytic- 
solution circulating pump 410, the electrolytic solution is sent into the internal-electrolysis cistern 
401 from the external electrolytic-solution tub 410. The upper limit (open end) of the internal- 
electrolysis cistern 401 and the clearance (for example, spacing of 1mm) between the monotonous 
mold electrodes (cathode) 101 are overflowed, and it returns to the external electrolytic-solution tub 
410. An electrical potential difference is impressed to starting and coincidence of the electrolytic- 
solution circulating pump 410 from the electrolysis power source 99 between the monotonous mold 
electrode (cathode) 101 and the glassy carbon electrode (anode) 102 attached in the internal- 
electrolysis cistern 401. The electrode surface of the monotonous mold electrode (cathode) 101 and a 
glassy carbon electrode (anode) 102 shall be installed so that it may face in parallel correctly, and an 
electrode spacing shall be adjusted by 10mm. When an electrode spacing is set to 10mm, as for 
electrolytic voltage, it is desirable to set it as 10 thru/or 200V. As for the liquid-sending rate of the 
electrolytic-solution circulating pump 410, it is desirable to adjust so that the overflow 440 from the 
upper limit (open end) of the internal-electrolysis cistern 401 and the clearance between the 
monotonous mold electrodes (cathode) 101 may not serve as a turbulent flow but may flow as a 
laminar flow. 

[0068] The flow condition of Newtonian fluid is distinguished by a laminar flow and the turbulent 
flow with the magnitude of Reynolds number Re. Re of the overflow from a clearance is defined by 
the formula (1). 
[0069] 

[Equation 1] Re = A D**u**G/B - (1) 

however, spacing [ of a D: clearance ] [cm] u: mean velocity — viscosity [ of a [cm/s] G: fluid 
density [g/cm/ /3] B: fluid ] [g/cm-s]. 
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[0070] moreover -- the time of Re<2 100-2300 - a laminar flow and the time of Re>4000 -- a 
turbulent flow — it comes out. 

When using the electrolytic device shown in drawing 2 , the electrolysis time amount T is calculated 
by die-length L of the opening part of the internal-electrolysis cistern 401 at the time of measuring 
about the migration direction of the passing speed S of the monotonous mold electrode (cathode) 
101, and the monotonous mold electrode (cathode) 101 by the formula (2). 
[0071] 

[Equation 2] T = last shipment - (2) 

For example, if L is 20mm and S is 4mm/second, the electrolysis time amount T is 5 seconds. 
[0072] Impression of electrolytic voltage and liquid sending of the electrolytic solution by the 
electrolytic-solution circulating pump 410 shall stop, after the back end of the monotonous mold 
electrode (cathode) 101 passes the upper limit (open end) of the internal-electrolysis cistern 401. 
[0073] In order to make volatile strong acid evaporate quickly from the electrolytic solution adhering 
to the front face of the monotonous mold electrode (cathode) 101 drawn out from the electrolytic 
solution, a cell is adjoined, the blower 300 with an air filter is installed, and it ventilates in the 
direction of the void arrow head 301. In order for the temperature fall by evaporation of volatile 
strong acid and a solvent to protect that water dews the front face of the monotonous mold electrode 
(cathode) 101, In order to prevent the environmental pollution by the steam of harmful volatile 
strong acid, moreover, cells 401 and 404, the monotonous mold electrode (cathode) 101, and the 
blower 300 grade with an air filter It installs in the interior of the direct- vent-system sheathing 200, 
and, as for the air inside the direct-vent-system sheathing 200, it is desirable to make it circulate with 
the temperature control type blower 230 through the cooling type trap 220. The volatile strong acid 
and the solvent which evaporated from the front face of the monotonous mold electrode (cathode) 
101 are recoverable by the cooling type trap 220. As for the cooling type trap 220, it is desirable to 
carry out uptake also of the steam of the direct- vent-system sheathing 200 interior, and to cool to -20 
degrees C or less with a refrigerator. The temperature control type blower 230 ventilates the direct- 
vent-system sheathing 200 interior in the air by which heated the air cooled by the cooling type trap 
220 with the electrical heater, for example, temperature control was carried out to 20 thru/or 25 
degrees C. 

[0074] In carrying in the monotonous mold electrode (cathode) 101 to the direct- vent-system 
sheathing 200 interior," and taking out after electrolysis, a load lock chamber (not shown) shall be 
used. Moreover, in order to maintain the pressure of the direct- vent-system sheathing 200 interior at 
atmospheric pressure and an EQC, a pressure regulating valve (not shown) shall be formed and 
nitrogen gas shall be introduced if needed. 

[0075] Since the equipments installed in the direct-vent-system sheathing 200 interior are always put 
to an volatile strong acid steam and the steam of an organic solvent, a metal part shall use 
polytetrafluoroethylene etc. for titanium and a titanium alloy, and a resin part as the quality of 
facing. 

[0076] It is the electrolytic device shown in drawing 2 . Die-length L of the opening part of the 
internal-electrolysis cistern 401 20mm, The electrolytic solution of a publication is used for an 
example 1 using that whose width of face of opening is 500mm. On the conditions for electrolytic 
voltage 100V, and electrolysis time amount 5 seconds (electrode passing speed of S= 4mm/second) 
The thin film of alpha mold copper phthalocyanine can be manufactured to homogeneity over width 
of face of 500mm of the front face of the monotonous mold electrode (cathode) 101 (1mm in width 
of face of 520mm, die length of 1050mm, thickness), and die length of 1000mm. 
[0077] 

[Effect of the Invention] As mentioned above, if it is the organic compound solubilized by 
protonation irrespective of manufacturing the thin film of an organic compound according to the thin 
film optical element manufactured by the organic thin film production approach of this invention, 
and its approach, without using binder resin and a monomer, and the hydrophilic property and 
hydrophobicity of a compound as explained to the detail, it can thin-film-ize very simple. 
[0078] Moreover, since the precise thin film of an organic compound can be created without using 
binder resin, it is equal to the exposure of the high power laser which it converged, and it becomes 
possible to manufacture the thin film optical element which demonstrates a high-speed thermal 
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* > * f £ & m -r * c t *< t? £ s . 
[0041] mmttfitij;& mmzia k >itM$& 

<b3J^;l£^x»0£^b1^£;gS¥;*1+£. ;*l> 

-e, ^a-ra^ze [id ts&if C2] ic^-r^di^ 

;$l::;t<i? CCD^rtHb^cD^P h >#Jd 

^A<jt^Lfc3fD h><b#]#*j§;$£S8¥=ga<Z>mft¥;-& 
^tll-Aft. 7V — FtS^Tfij V— KA>e>&-& 1 *K0® 

ajur. =&snb^*acD^A<it^-rs„ 
[0042] fcfc. sa«sic«fai Lfcs»K*m«ja«f 

jtigurL*5o -tee, msrai-mESEnsDLfc* 

lc#^Lfc^P hMb&l^jSt^lcJIfeS-e-S,, * 

[0043] (.mum: *mw<»?5miz£.^xmm±iz 

<fc 5 ft iffcLfc^b^frr^u^T-xtt 



'J (.a-*T)l>Z.Tl>» . /K'J-f tK«; (4- 

jtf^u- i -^>-r» . H-j^if'Ji». tK'JT 
•fe£ — ju, tfy tf— ;u*;u-?— tf— JUT-feS — 

>. /Ky^Pbfu>, 7Ky^$s?i>, jKyy^U'O 
t^> TK'J^btf^u. ffi*<t7H'Jffi<be-;u, ififfHb 
*'Jifl/X ^m<b7K'J ^otfuv, TK'j^bt-'J 

/l-tDlfUV, tK'J ^-y^btf^'J-^^, ^'Jf-JM 
f;n-f;k tK'J tf-;ux^;ux— f;u, tK'J tf-jv 
/<>v;n-f^k tK'J t*— /u^^^-t- ^'J (N 
-tf—jvijjv/W— ;u) , nfy (n- t*-;ubfp y K 
» , tK'Jt* y;u^^^,»u, tHut^ y;u®x^;u H 
#<JT5'j)i-m. /tf'jr^'jp-h'j^s tK'J^^^'J 
vu^^-^^u, ^y>^"> g;ui$x^;u, 

®7 5 K, 7K'J/^^'JPXh'j;U, tKU 74z h7/l'T 
t Ks TK'JfP^— 7KUi^u>t*yK, tK'J^ 

^U>f U7$l/-h. tK'J*— tK*— (f^.7 

iy-;m+gj^) , ^'J-9-ju*>s !K'ji-fJW 
7tfiJ^i-U>-9-;U7T-< h\ ^'J (vifl/> 
^*'j=i— ;u ■ t'x7'j;^- ?H*— h) 5S> 6— ^--<p 

>. 6. 1 2-^--<P>, 6. 1 Z—i- 

-fP>, ^'JTX/^4r>Kx^;U. ^'J^U^5>K 

x^jk ^'j-?p'j>, ^f'j (r-^>i? 

;i/-L-y;i/^^ — h) . j«^;Hr;up— x^-;u-t 
^□-7, ^>v?;u-b;up— a, t Kp#->x5=-;hz;u 
p— x. t Kn*->^a tf;u-b;up— r-«r^-;nr;u 
p— x. -tr;up— x i-iJ7tf- h, -b^a—xy-ijy 

» . Bi8ftK^14T;u+ KISgg (BiKK+»7K^3»;u^ 

+^y-tr'j» s Tta?a^ijxx^;nsBi «*7H' 

>m+M7i(.y^jvSk+zfaifiy^<f<)zi-)i,) , x#* 
i/ffiSI (fX7i>- ;ull+xtf-i7P;ut K'J » . x 
>K**>«8B (^ L-V-;u^7H7-v^+xe^p;ut h*'j 

>^5><SfBg, *i'ls>®m. hjux>aiflg. 77V8t 

*«i7Kyy^-7>fcj:t;c^i6(D*s^ • ftSifS^ 



(15) 
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^p^^v^fciihy^ji^ppv^vip, fa^ x . 
£®K E £ fiEffl-T h Z t tfV Z 4. 

[0044] mmm^fs.f5^ mnfBoitmii&t l 
x\t. <&tia<D&m<DJ3m$mi\z>zttfT'£&. tzti 

^-A<fH5*a<b^$igfi?LTI*/d:t./«c^. 

[0045] iwrnfr^omm ^woysmz^-ox 

m&Litvt* mmst-mz, mmmm^hmt&mm^ 
MffiLxm^&zttfX'Zz* mmmmt^mmnttz 




(ftSmmxma r7DP*7FP-010j) 

[0049] hi iz7ji?nf&mmiz*§£W<Dmmi$mj5 
«*»3*Aftfc#?x««*«s»4'v, mm (*V 



£&g*<fc<&y, fr-o, ms^yjiLffiffl-r^ci: 

[0 0 4 6] 

[His«] JUT, mmm^yjkL. mi-s*l< causae: 

[0047] tmmm-n waa*$> mmtm 
m 1 ofisspi-h'j^^DPK (mmt^m ia 

MttZmML. hy^M-pftifc/i^pp 
*B«Lfc. h 'J 7 Jl/t P SSrolSl J 1 m o l/L"C 

mmyi>a^T-> CfcBflHbXSffl!) £ 1 mmo 1/ 

3o»rass^-rscii;«feor^±irj§»-r-5. ei 

T(D^xC [1] ts&lf [2] ir^-TJcaic, H?*p 
•>7->roSlfi^-N^n h>A<tt*lirr&C<!:l::<fco 

riiSLfc^p h vttAn*^ h y p;i/tDS8/vfp 
p * * & t, <d t «|^ *+i-5>„ 

[0 0 4 8] 

[<bi o] 




•• Cl D 



• C2] 



H?-;/{bx^u>£5£f;*toii/0/£ttf>-efcS„ ^1 
S***f*ltfc#9X (JUT. r i TOigj ; « 

15mm, 6J2 5mm, J?£ 1 mm ; ft#^lS]|C 2 0 

mm£S<B;"S--;lit*) £/<*5t*7>:77l=T«iytt 

K) 2liS^Wffl*<¥frlc^^ e t ; 5l=iBSL, tt«ma> 
ffiHtel Ommirfc&.fcafflfiiLfc,, SS&9£ltSSmSi 

(Ma t r o n i xtigB4 1 8 A — 1 2 51) 
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U I T OWfUtfjj 7— Kt LTffiK <fc d HEEDED An 
L, Br^<DB#r B 1IC;goTamLfc. En»QmiIlim*IRIl<7> 
SigtlCJfcCT" 1 0^UL200V/cm ("rtf*?*., H 
ffilHHBSEItl cmUitl 0£l*L2 0 0V) CllftS 

[0050] ffimmite .k luetic A v— K ( I TOtl) 

aam=fl ? * p ->7- >«3&^6 <c it**<s 
ft 6*1, a«B»iw**<-r*i=o*ir, itfsa*<ii»a-r 

•5CtA<5tS$*ifc„ JtWSli, «*tf, %t>MzWi7 
$p->7->»iJ h y 7ji-*oit8/i;^ a □ * $ > 
lc?f;§fl¥L, iftftOX"^ HUftMSU 

[00 5 1] mmz£r>X. AV— K (I TOBfi) £ 
SIcfcLvCgl?* Di/T-XD^P h>mDfeA<ii7t* 
*l, *V-K«a«BBI=«7*aS/7 = >flMSft36««fffi 
L, J»«tLr*8ILfctfl5fc****i*. cc-e, A 
V-KSffi£ffil=Jft»Lfcffl:7*Q$/7=>©»B£« 

I/:7p hXb**i, jS8?LTl,£-5. C<0J;3fc:, Sit 

S£, JESSICA V—K (I TOfS) £*#jfct*>j*&Bl 
yul. Mlc, hy:7;u*Pimfcif©WS§143iia£, 
jg«££ tfclcffljSicJfSSSitttlifil*. Sglc, 

[0 0 5 2] 01 lC^-TJ:5*'hSom<BSg-efeo 
BE*»ioUs**. AV-K«ffi$J:^?l#±lf, * 

si+i=i»-rt=i+-e, av-k (i Toig) asici«» 
iiastauiuti. av-k (i Tomei) asic 

[0 0 5 3] B5Eib^SC CO *JJ:tf C2] X'fjii<*iZ> 
it¥¥-mzi$i>xzfn t>>Mlsa#Mmz.mmiz-tZ>titb 

*. L*L«*<&. h'J7AtPB«fl)i«tI<LI 

t*. av-k (i Toti) gtmzmi&Ltzmmfim 

P§MH*iXl&mZJM>&&imm&Zo -73, h'J^U 
taBifl)i«tt<i,l?Si:, St?)l=7^D->r- 

SB#^$g-ri>o c*i6os#$ 



h Mb I, T fro. MVlLtzmmt)<%Mt5*iX 
««**t*fi;Bttt*Tif*l=l*. 7*Pv7->ft6a 
0>3t§:£O. Olmmo I/Lfrb10mmo I/Li 

Lfc££, MJ 7juj-altlfca>aa*7«ai'r=:/fl: 
Lfco 

[0054] ;aic n&vntBi tmmo&m&omi&xib 

•S>*<, — piJirLT, 03lzEPftlt8E2 5 vefE»B#|H)£ 
3 0 8>*>«fctf6 0<kLfci§£<7>ffl:7 9P->T->jS|||g<D 
fflMJlX'*? hfl, 03lcfcl>T0U£f*Sft?B#BiJ3 

«»B»M*»<-r*l35if. 5t^roltafiA<lgL, ftSftUX 
A<il>:L-CL>^Ci:7b«!|:iJi)„ 

[00 5 5] »=, BljtaVEEfcftKOJtttiOHfllSH 

aJtmtf* c & c t *<*ij r> fc. 

[0 0 5 6] )5IS77Pv7c>JI«tU ffl7* 

□ >T->/ h 'J ^;u^-pft^/i?-9 p py ^ 

ttft L T mzm 1 * p *>r - >MXI*£££*?IIfMI 

IS (04 (a) fe^tf (b) ) KijVf «fc?IC, SSttCD 

£, xtREIflf, 7- l )iK»*n8fi»X'<* fc 

«fctf«wpr«x'«$ h;u£, w»aiS7^Q->7- 

>roli^i:itl5-r-5Ctlc*or5tSLfco fcfc, 
iS^Ctlc. iSSS^lcjg^LfclH^^PvT^^^TKT? 

6*i£ ^ i: A<*0 6*iTX^& 0 

[0 0 5 7] Sl^^Pi'T' — >/(-'J7;U*DRi/-7 
^7 □ P ^ ^ >jt;-«*lcfclt^Sl7^ P isT- XD&g. 1 
mmo I / LJ3 h U 7;U*PftS©S1 1 m o I/ 

ffii: I TO*77< C4@ 1 5mm, g£ 2 5m 

m, U$ 1 mm) <D I TOiIlci7$Dv7C>ffiil 

Ifetlt. MICA/<— A*5X (*S1 5mm, S$ 1 5 
mm, JS£0. 15mm) Sit> 10-4p a KJLT0> 
SS^T, 2 5 o°cicr 1 o^-ra, h^UX^fT 

t^, ffiiStSfiKA^ r^f^X (Mill mm) / I TOi/ff 
M^7^P->r->»m/7KyA-^— KM (112 
O/Jm) /H=j7. (MHO. 1 5mm) j ^:L^•5?Sg^S 

[oo5 8] z-dinm^^^owsiT.^ v)v^m% 

LfciC5. or^ai7^Pv7'->a)ie B ^SA<<Si^*^ 
Tt^CtOTtB**!*:. 

[0059] CJt&0!ll ] HJfigyi T?ftfflL.fcm«;"«^ 
mfi?'EELIc s I TOliSffi'sffiT-f -vbf^^ 

fllAMceittlc$S< #j*Lfcf£ltT7, ^jf4-^XlH$-#-5 
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[0060] ifcmm i ] mmm 1 (Dmm^m^m 

l\ ttffly- 1 1 -5 243 5^fgl-I5K055t$iJ^;i 

0. 6 5, £$4Ma3Ml4. 03mm(J)aML/>Xi) 
<fci;S3feU>Xi:LrBgPSS0. 4<D^f»^U>X^ffl 

63 3 nm) £ tf— Ax JpX/<> KLtlg^8mm© 
Wr73'-7Xlf-Ai: LTffll,\ LT^aSttU- 
+f— (#£»;fcg7 8 0 nm, jUS&SUJ*! 3 mW) WtB 
f-ASigLTti 8 mmC/Wr*'-?* t-At 

v>ikw.zwLm®L. Mw&zx^i&m+xm&iL. mm 

W, t*-A^IX h (4MIO. 4 5jum) [Zfctf 

Sfc, Wife £7^ — ^<-it1 : 1 T?ir^$1±fc<t 
<t#3ta>3tJSgl± 5 M H z, /^UXigt LT100 

■r j v>-£X'&®.-tz>z.tt>mmztitzo mm 
m 1 (Dmmft^m+ixmis^xtogk&m^tzit ■ km® 

[0061] CHJ6092] nmmi <D®-st±<mmz 
>*>iS&£EPfloffiiEi oo vicr5S>raaf»L. an 

Sffii: LTfflUS I TO*7X«) I TOSIlcffl75P 

mmizmn-®w<tmm (xamtjcmm r-b^ae-A 

VDAL-39 2J ) JiIL*/\'-*'77 (*§ 1 5m 
m, g£ 1 5mm, J?$0. 1 5mm) SSILt, Br 
S«/£A< r«7^ (filJI 1mm) /I TOI/OI17 

737X (BIJ?0. 1 5mm) j t M 

[0062] zomm^m^omsLx^ bjuzmiz 

x^&ztfimmzHtz. 
[oo6 3] zo>mm%<¥m : ?-o>&m : £mmmi 
tf5im\zLxumLtzt z*>. ^mmmommft^m* 

I*, UWHV^ — 2 OmW, If— A^XX h 

0. 45//m) ICfc[+.g>3fc/'?'7-&Jgii$3MW/cm 

-f— tfcl : 1 rW^S-ttfci:^. <1^5fc(©3fcl£gli5M 
HzlU±, /^UXflgt Lt 1 0 0^/^WT^T'ii^-r 

[0064] CHJ60IJ3] HiS«1 IU«H::L 



*>5t;$£EPtt)fgIE5 0 VICT 1 ttfiS®fi?L, 
(*B1 5 mm, g£2 5mm, J?£ 1 mm ; g^loJI- 
2 0mm$tSMlt^) &m\zm?5 □ ->T-><D 

MIC tf'Jx^u^xU^U-HSiflg (JUT, P 
ETt BSf B) <D|g (4S1 5mm, g$ 1 5mm, H£ 
0. 15mm) £SH*\ 1 0-4p a iaT(0ilI2T> 
2 5 O'CICT 1 O^Hs *y h^UX^ff ofc„ 

->jtBi/'H l J*i-^-l'Ba mmzoum) /pe 

TflS (IgO. 1 5mm) j t U5»)l«jtO)^Bgjt^ 

[0 0 6 5] ±l3S?BS3t^ : f : <OS7^ PvTx 

>ffilC7H'J*-^^-h<StBiW3IBM^SteTM#, M 
|Z, 73/<— 73*^X (ifgl 5mm, fi£ 1 5mm, H£ 

0. 15mm) £111* , 1O-4p a l3lT0ilIST. 
2 5 0°C|C"C1 OttRS), h^UX^fff, BtStiJS 
A< ["tf^X (BIJlO. 1 5 mm) 'J 73 hB 

(BSH2 0//m) /amm7*o'>7->mm/#>)± 

— HB (Bgi?2 0*/m) /PETI (BIJIO. 1 
5mm) J t^^SJlWjtCD^BI^m^^SitLfco 

[0066] mmm^-) mMz^-r^otammmmt: 

JSIV HffiCll irffitEO J: -5 IcS^lS] 2 OmmSSffl 

* v—vmMm\zmm%mmt< 'gf&m^ii 
v— KS^^±iS]#ictfe^ai-rcDic^-rsB#rai*, 

IS, 3li*xlfi£l££2m/^ < tLfc£i!r, O. itfitt 

-rtcfr*,, 73v-KmtsoTSffli*, ±as<fcy 

tO. 1^fi<^»*tL«). C(DU#I±, 

51 ^tS^IC^-r-5B#F B 1CD^S* 2 %*iHlz L«fc 5 <hf 
<h, m<SB#^$* V-KmS?l^tt#l^-ri.B#^<0 5 
OfSiaJtlz|SS-r5!2>^A<&S= J:85<D^Ja)ii^, ^ft? 
B#^l*0. 1«><D5 0f§, ■ttj:t> i E>5mjL±X-S}*U*&. 

Hfflieyi a>J:5l3fi^lRl2 OmmlIJt(D* V— K 
a*S^iat2m-e?l#fe< C£l*!g^T- 73 V- 
Kma-t^'fXA<^#<^C^)l=^£t^, ^JallC?|#iS< 

<t*— /<-^n-?55e(Dmfi?«^ffl^*ti*ai^o 
[oo6 7] S2iz^-rii^aicfctNT, 

(*V— K) 1 0 1 l±mH®£Tlfi)#lcL-C, ^i6xC^ 
^;w^-8 siciayttif e,;h-5„ ffiSie^^u^- 

8 8l*^14xem^Jl'^-3£f$lii2 0 8lC;ttoT, 
Sit, «aii4mm/»T?»lt5tfl)i:t4. ^FffiS 
Sfii (73 V- K) 10 1 A<Stt^^En 8 1 (D^IrII^Ki 

1, P«ignm<8^ii4 o i <nmm^^±izmc&m.izm 
mLtztZ. WM$iffimtf>74 1 osteij^tsct 
lector, mfi?jSii>fg5«g?j«^4 1 oA^t»F«^Si^m^ 
i4oi -Niyatii. to&w.mm§ 4 o 1 cd±js (g3 
»4S) t¥«sms (73 V- K) 1 o 1 o>r$<Dmm m 
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*imm) £j§y. /<— z>n — L. 

#ia«4 1 o^ms. fmrnsmrt^?* -\ oo^mt 
mmz. w-m.mm.rn <*v-k> iou, 

(7 / — K) 1 O 2<&Pim::B^359 9fr*>1IIlj!><EP}]Q 
<*V— F> 1 0 1 t^7-r>-* 

— #>m*i (7/-K) 1 o 2romffi®i*iE?fii-¥iTi- 
ffl*t-r-5j:5iss$^s m^Rui^i*. mtfi ommiz 

mftittl&bO £-?Z>o SHRSIPISl OmmiLfcl 
1»mEI*1 0*UL2 0 0Vlz^S-T§Ci:A<W 

K) 1 0 1 <Dffl<Dffif8lfrt>0*— /<— 7D- 4 4 OA<SL 

[0 0 6 8] -i-h>^#<B3Sa#Jgl;)u U«fV;u% 
&Re(D*£$|c<fcyil3iE£ft^lcB»i£*l.&<, E£R3A X 

p,©t-/\'-7D-©Reiia (D -emmztiz. 

[0 0 6 9] 

[SfellRo = D • u ■ G/B " (1) 

(fcf=L. D : ffifflmmm [cm]. 

u : spt£)3SEj$ [cm/s] . 

G : SS&OT&Jg [g/cm3 ] , 

B : SSEffcCDttgE [g/om • s] . 
[0 0 7 0] tfc, Re<2 1 00~2300©i 

J13f. R9>4O0Orotl> gLSK. "C-fc-So ) : 

®2\zm-rnM3im : £m^z®&. mamma:* ¥ts 
Mmti (*V— K) 1 o imiis^. 

(* V- K) 10 1 OMMfc&Alz^lvcaSLfc**© 
(2) T?st3r$*v5,, 

[007 1] 

[!»2] T = L/S - (2) 

05*.!*. LA<2 0mm. S A<4 mm/fl>-Cfc^.«. ^8? 

[0072] w.MmE.o>fflmt$£if'%Mfcmm#^74 
i oiCck^S^roiH^i*, ?«a*S cav— K> 1 
0 1 ©&98A<rtSBSfllifcffl4 0 1 0>_tag (BRttH) £il 

[007 3] (*v 
— K) 10 1 <7>aSI-^Lf=m<8jSA^»^1iW5i^ 
SiBJglcfUbSli-Sfctf). liWSLTi77^l- 

3 oo^ismu &&£*En3o iot^psj 

l=jSm*fT?. *?^t40&i£fc<fcU : ^!«ro^bl::<J:S;g 
JtffiTi;«feor. (*V— K) 1 o 1OTS® 

1, 4 0 4. (*V— K) 10 1. fc^tfx 

77^M- ttst®8l 3 0 omt. ®Efl3C^2 0 0(D 



h=?V?2 2 0£iIC. SSISffiiC2l®«2 3 OlZXffi 

&z-e&zttfi£f&u.\ w-mmmm (*v— k> io 

h5?:?2 2 oic-ciailJi-f act 3„ ;-fca)3£h^ 
•V^2 2 0li. ffigfl^^2 ootottOTkm&ZtffiMk 
t^tffl-cfey. mii. ^;$tSI=«fcoT-2 0°CJSIT 
^T?^Sp-r^Ci:A<$f*Lt^ ;SSHSiS3l®<S2 3 0 
I*. JffiPxC K7-v7"2 2 0ICJ:o-Ol5£P$*lfc£St£. 
«S.litSS»t— S«-ICTAD^L. fll*.!* 2 0fct^L2 5 
°Clcjg®PSii$+if:SSl$SF^^2 0 OrtSC^Jt® 

[0074] &ffl&9\-m2 0 0f*i®^w-W.M'mm (Av 
— K) ioi £S8al. mg?cD&. ©yai-ri=afco-c 

li. p_KP-v<7M (H^-B-T) ^ffil^-SttDir-TS. 
[007 5] SS^sC^ 200 rtSBlz|SS*^i.SSS 
4 b x ^ U > £ £ m I » -5 1 <0 1 -T & . 

[0076] 0 2ic^-rm<s^gT?fcoT. rtspussia 

4f 4 0 1 <DfflnUft<r>&$ LA<2 Omm. ^PSPOifSA* 
5.OOmm©t0)JfflU, 1 l=8HK©S«|ja$ ffl 

tv. ^<gmEEi o o vfc«ku:m<S^5fj> («e&5fc3 

SS = 4mm/») <D^#I-T. ?«Sfg Ol V- 
h") 101 (*§5 2 Omm. g$ 1 O 5 Omm. Jf£ 1 
mm) <J)%M<J>$m5 O Omm. ScF 1 OOOmmCI 

[0 0 7 7] 

*it ■ a7xi±ic^t3P,-r. h><bi~«fc-3TPijt<b-r 

**«ft:fH*-caB*ifi, «»rliii«i=»Bft-r*c:fc3i« 

[0078] fU ^?-wm&m*-fiztimtG 
[BraBaffiJiLttKH] 

[H3] *fl5W©*as-C«jt**lfcfl7*P«>T = > 
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[14] *&WOjj&V$&&Ztltzm7i> P->T-> 

mmo^mm^mmwMv^^) s mmomm (a) 

fccttfBff® (b) SgILfctO)t*li. 

1 mm (*v-K) , 2 a^ffl (tv-k) . 3 
4 s^&^si. 5 ^m^vit^^ 
7 (/<*5t) . a macroA. 9 m 

8. so ma*;u#-*«i, s 1 ttao&MAft. 

8 8 „ 9 9 ®»S3S, 1 0 1 



¥«H«a (*V— K) . 102 ^7-y->-*— tf> 

ma (7/-K) ,200 an£rt& 208 »n 
a«a*;uy— 3e}#sb, 2 1 o isi^ k 2 20 
T^n^b^v^ 230 ssrass*aim«, 300 

XT7-f /U$ — tts£ffl«, 30 1 iHJiLCD^lR). 40 1 

to&nmmm . 4 o 4 410 as? 

jS8H87K>^ 44 0 a»jS(7)^-— /<— yo— % 4 4 

4 nasa»jaa<Dj«ffi. 



[Hi ] 



[02] 




299 




[13] 




500 eoo 700 
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